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REMARKS 

Claims 29-58 are pending in the application- Support for the amendment of chums 29, 
54 57isfo^mth fi speci fi c a tionatpage37 J tinesn-25ofWO04/033079. Claim40 was 
^ed to correct f 0fma t. Claim 46 was amended to mate it definite. Claim 58 was amended 
to correct an erroneous dependency. No new matter has been introduced. Acceptances 
respectfully requested. 

nai^ Objections . , 

CUim 40 was objected to based on 1) improper format, and 2) duplication of compounds 
Usted as monomers. Both the format and the list of compounds have been corrected as required. 

^itgr § n? Rejections 

Claims 29-58 have been rejected under 35 U.S.C. § 1 12, second paragraph, as beurg 
indefinite for failing to particularly point out and distinctly claim the subject matter applicant 

regards as the invention. 

a Specifically, claims 29, 54 and 57 were rejected because they contain the term 
seating" which was viewed by the examiner as indefinite. As a consequence, dependent claims 
30-53 55-56, and 58 were also rejected as indefinite. 

' Although the term "treating" is clearly defined in the specification on page 37, lines U- 
05 Applicants have amended independent claims 29, 54 and 57 to replace the term "treating" 
with "partially hydrolyzmg the polyphosphoric acid moieties" The specification proves a 
large number of different conditions for partial hydrolysis of the polyphosphoric acid mo.et.es. 
For example, suitable conditions are described on page 37, line 1 1 through page 38, fine 32. As 
such, it is submitted that the phrase "partially hydrolyzing the polyphosphoric actd motenes" ts 

clear and definite, . 

b Claims 29, 54, and 57 were deemed indefinite because the precursors made m 
step A) and/or step B) could be used in step C). In response to this rejection, claims 29, 54, and 
57 have been amended to include the word "optionally" before the heating process outlmed in 
step B) Since step B is optional, step C) is definite when it refers to products from either step A) 
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° f ^ T Claim 46 was deemed indefinite because the word "derivatives" was not 
explicitly defined. In response, the claim has been amended to replace the word ^derivatives" 
with the word "salts", which has a clear definition. 

d Claim 57 was deemed indefinite because the preamble (lines 2-3 of the claun) 
recites a membrane-electrode unit including a membrane and electrode, and later recites the steps 
of coating the electrode with the membrane. The claim language has been amended so that the 
preamble explicitly states that the steps listed in the claim detail the process by whtch the 
electrode is coated with the membrane 

3J_Lj S.C. S 10 ? Rejections 

Claims 99-34. 36, 41-43, 47-50, and 52-58 have been rejected under § 102(b) as being 
anticipated by US Patent Publication 2004/0062969 (Sakaguclu et ah). The Examiner states that 
Sakaguchi teaches a path for synthesizing a poiybenzazole compound having a phosphono group 

used as an electrolyte film for a fuel cell 

Applicants respectfully disagree with the Examiner's interpretation of the present 
invention. Step D) ~ treatment of the membrane until it is self-supporting through the parnal 
hydrolysis of the polyphosphoric acid moieties - * nerther explicitly, nor inherently 
encompassed by the Sakaguchi reference. Moreover, Applicant's claimed invention ts the proton 
conductive membrane itself - not merely the process of formation of the polymer, or the polymer 
made up of the specified monomers alone. 

The membrane formation process claimed in the present Application is distinct from that 
described in the Sakaguclu reference based at least on step D). In the Sakaguchi reference, 
formation of the membrane requires first polymer formation, and then precipitation of the 
polymer by pouring tt into water. The precipitated polymer is then repeatedly nnsed. (See 
Examples 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16 on pages 21 to 26 of the Sakaguchi 
application), as a result of the precipitation and neutralization of the polymer, it is clear that the 
polyphosphoric acid in Sakaguchi is removed before partial hydrolysis can occur. As such, tt is 
evident that the polyphosphoric acid is not present in a partially hydrolyzed form m the 
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membrane disclosed by Sakaguchi. In contrast. Applicants' membrane comprises partially 
hydrolyzed polyphosphoric acid moieties. 

Additionally, Applicants' resulting membrane has distinct, highly advantageous 
propertiesover Sakaguchi and other prior art membranes for fuel cells. After treatment in step 
D) the membrane typically contains only about 5% b.w. polyzole polymer and 95% b.w. acid - 
even when "dry" the membrane is composed of more than 90% b.w. of liquids. This internal 
concentration of liquids that allows the Applicant's membrane to have superior conducts at 
Temperatures over 1WC. (See specification page 8, lines 4-8). The behavior of this membrane 
is similar to that of a super absorber with a gel-like, rubberish texture. The treatment step D) 
rcsulxs in a membrane that has an interpenetrating network (IPN) internal structure. (See 
specification page 37. lines 1 6-28). Such material can not be obtained by simply dissolving the 
polymer taught by Sakaguchi and casting a film. The films that result from casting the 
Sakaguchi polymer are rigid, stiffpolymers that have distinct properties (physical, mechanical, 
and conductive) from the present invention- See specification, page 7 line 9 to page 8 hue 8. 

Additionally, the membranes claimed in the present invention are designed for use m 
high temperature fuel cells. The claimed invention provides membranes that have proton 
conductivity at high temperatures. e.g. 160«C, without humidification. in contrast, the 
membranes taught by the Sakaguchi application show proton conductivity only wnh 
humidification, e.g. at RH 95%. Such humidification can only be done at low temperature, e.g. 
at 80»C. The Sakaguchi membranes can not function at or near the temperature range of the 
claimed membranes - hence the materials are distinct. 

It is clear from a thorough comparison of the membrane formation process, and the 
mechanical and conductive properties of the resultant membranes, that the present invention is 
novel and non-obvious from that claimed in the Sakaguchi reference. 

As to the Examiner's comments relating to claims 30-34, 36, 41-13, 47-50, 52-53, 5,-56, 
and 58 - the rejections all depend on the assumption that Sakaguchi's membrane and the 
Applicants' claimed membranes are equivalent because the monomers employed in polymer 
production are similar. However, as discussed above, the membrane claimed in the present 
application and the mechanical and conductive properties of that membrane are distinct from that 
disclosed in the Sakaguchi patent. Since the independent claims, 29, 54, and 57 are not 
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anticipated by the Sakaguchi reference, as discussed above, dependent claims 30-34, 36, 41-43, 
47-50, 52-53, 55-56, and 5S are therefore not anticipated. 

-K1T.S.C. S 1 »3 Rejections 

Claim 35 was rejected as obvious in light of Sakaguchi in view of the Matsuoka 
publication (US 2001/0003130). Claims 39, 40, 44, and 45 were rejected under § 103(a) based 
on Sakaguchi in light of Gerber (US patent 3,783,137). Claim 51 was rejected under § 103(a) as 
being obvious in view of Sakaguchi combined with Kerres (US 6,767,585). The Applicants' 
respectfully disagree with the Examiner's conclusions. 

Matsuoka discloses the use of 1,2,4,5-xetraaminobenzene to make a polybenzazole 
polymer The Gerber patent teaches polymers made with tetracarboxylic acid anhydride 
monomers (relating to claim 39), polybenzimidazole-type compositions (relating to claim 40), 
and dtacid halides (relating to claims 44 and 45). Kerres teaches cross-linked polymers. 

The rejected claims, 35, 39, 40, 44, 45 and 51 all depend on claim 29. Claim 29 requires 
that the polymer formed in steps A through C have partially hydrolyzed polyphosphoric acid 
moieties and thus making the membrane self-supporting (step D). None of the references teach 
suggest or motivate the partial hydrolysis of the phosphoric acid moieties. In fact, the Sakaguchi 
application teaches away from partial hydrolysis by teaching neuualization of the polymer before 

membrane formation. 

Moreover, as noted in the section of the response dealing with the rejection under 35 
USC § IV in view of Sakaguchi, the claimed polymer membrane has a number of advantages 
compared with the polymer membranes of prior art. For example, the Applicants' membrane can 
be used at temperatures from <80>C to over 200*C without loss of efficiency or a saenfice ,n 
membrane life. Additionally, Applicants' membranes are cheaper and easier to produce than 
previously known in the prior art. No where in Sakaguchi, Matsuoka, Gerber, or Kerres a « 
suggested that these advantages would be achieved by requiring partially hydrolyzed 
polyphosphoric acid moieties in the membrane. Therefore, the Sakaguchi reference in bgbt of 
Matsuoka, Gerber or Kerres does not teach, suggest or motivate a person skilled m the art to 
ntake the claimed membrane by the partial hydrolysis of the polyphosphoric acid moienes a the 
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polyazole polymer to result in a self-supporting, gel-like membrane to be used in high- 

temperature applications. 

Funhermote, Kerres' cross-linked polymers odtoed in Sakaguch. s bnttle, low 

tentpemture, homidity-dependen, •» nM * 3 ,Mmbr '"* * 

^MMdMI. • niedi ffe re nce S ben« M * e S a l a gu C hi,nen,b»«a»a.h e 

pmsent invenuon- with Sakagnchi's rating humidity to (Unction, having no conductivny of 
The membrane above INK (the boiling point of water), and having distinct processes of 
formation-can no, be overcome merely by the production of a cross-linked polymer that ,s 

disclosed inKerres* patent. 

presenx invention is non-obvio« S in light of Sakaguchi in combination with 
Matsuoka, Gerber, and/or Kerres. Sakaguchi explicitly teaches away from a membrane with 
partially hydrolyzed polyphosphoric acid moieties. Moreover, there is no suggestion, teaching or 
motivation in any of the four cited references to partially hydrolyze the polyphosphoric add 
moieties of the polymer to get a membrane with the enhanced physical and conductive propenies 
as the Applicants' claimed invention. 

nm.hlp PaienTinp Rejections 

Claims 29-58 have been provisionally rejected based on non-statutory double patenting 
over Claims 26-52 of co-pending Application 10/529,993 in view of the Sakaguchi reference. 
Applicants respectfully postpone responding to xhis provisional rejection until such tnne that it is 
indicated that some subject matter is allowable. 
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rONCLUSlON 

ln view of the above amendments and remarks, it is believed that ail claims (29-58) are in 
condition for allowance, and it is respectfully requested that the application be passed to issue. If 
xhe Examiner feels that a telephone conference would expedite prosecution of this case, the 
Examiner is invited to call the undersigned. 

Respectfully submitted, 

HAMILTON, BROOK, SMITH & REYNOIDS, P.C. 




Kathryn I^fa2er, Esq. 
Registration No. 51 ,628 
Telephone: (978) 341-0036 x3476 
Facsimile: (978)341-0136 



Concord, MA 01742-9133 



PAGE 231137 * RCVD AT 4117/2007 8:57:32 PM (Eastern Daylight Time] • SVR:USPTO-EFXRF-3/19 * DNIS:2738300 ' CSID:1978 341 0136 * DURATION (mm-ss):39-18 



